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Findings

We conducted a case study to assess the validity of community science (Yelp,
OpenStreetMaps) and commercial (DMTI) food outlet datasets. We compared
counts of food outlets from 13 street segments in Vancouver and Montreal to
Google Street View. We found that OpenStreetMaps correctly identified the most
outlets in both cities and DMTT consistency overcounted outlets. In Vancouver,
we assessed validity by outlet type, again OpenStreetMap performed the best
overall but largely missed grocery stores, and Yelp did not include convenience
stores. Results provide insights into using different commercial and open-source
datasets to measure food environments.

1. QUESTIONS

Studies of neighbourhood food environments typically rely on commercial or
registry-based data systems. Previous work has focused on data quality and
geographical biases in commercial data sources (Lebel et al. 2017; Daepp and
Black 2017; Clary and Kestens 2013). Yet it is unclear whether community
science food outlet data are a reliable alternative to costly commercial datasets,
which can be used by academics, practitioners, and policy makers to
understand food environments in real time. To understand the utility of
commercial and community science data, overall and for counts of specific
food outlet categories, we calculated the validity of food outlet data from
commercial data (DM TT Enhanced Points of Interest) and community science
data (OpenStreetMap (OSM) and Yelp) via comparisons to Google Street View
(GSV), the ‘reference standard’.

2. METHODS

We conducted a case study in two Canadian cities: Vancouver and Montreal;
using 2020 DMTT Enhanced Points of Interest dataset (Supplemental Table 1)
and obtained Yelp data (Supplemental Table 2) and OSM data (Supplemental
Table 3) in Summer 2021. The DMTI Enhanced Points of Interest is a
proprietary dataset commonly used for research, though its validity varies
substantially, and food outlets in DMTT were modestly correlated with food
outlets from Canadian tax records (Stevenson et al. 2022). Both OSM and
Yelp are community science datasets. OSM uses crowdsourced data to populate
maps that are free to use, which has attracted attention from research
communities (“OpenStreetMap Research” 2022). Yelp is a public company
that publishes crowd-sourced business reviews. Yelp data can be used for
research purposes, but data access is restricted.


https://orcid.org/0000-0003-0958-3858
https://doi.org/10.32866/001c.35619
https://doi.org/10.32866/001c.35619

Validity of Food Outlet Databases from Commercial and Community Science datasets in Vancouver and Montreal

y STIRRVIER D
N
Yipicouver i BLAINVILLE @ Y i VAR NNL&
i | !Li‘: A 1- West Broadway A 1- Av. Papineau
VANCOUVER (650 to 1050) b 80is-0ES.FiLioN (1600 to 1899)
© o 2 - Quebec St bt 5‘1 2 - Boul Graham
(1450 to 1829) f (1500 to 1999)
@ 3. E 41st Ave steuenese /. 12 3 - Av. Duluth E
coauiTLAm
: yctmcoon 10 (1360 to 1849) (1to 131)
A sz irong 4 - Westview Drive @ 4 - Rue Sherbrooke E
vangouler s coaurt (2500 to 2700) 8gisBRIAND, & (5000 to 5699)
3 BsurRNA B 5 - Mountain Hwy §TE-ROSE TETREAULTVILLE | SOUSHERVIEEE |5 Rye Sherbrooke E
= @) . (2700 to 3199) . =7 NGRS (12050 to 12649)
ok S-S = MEADOWR ™ 6- Imperial St L) Y N 4 2, 6 - Boul Saint-Charles
S (4330 to 4800) L / 7 (3550 to 4850)
2 % /T ey nef Y g " Hisoots rase
SURREY (o} 2 LAVAL (e}
: ) 8 - Gilbert Rd Serkohy oy 13, ccavsen RHGU Ui 8 - Boul Pie-IX
8 )
oouse © s | @s0oto o5y vaem o3 , . {o0oio 1071
1 - Bridgepo 2 - Rue Jean-Talon
@ (9731 1o 10451) 110 2 - onTeill e (3560 to 3860)
steveston STRAWBERRY of 10 - Lougheed Hwy pomrEcal : <rua{ 10 - Rue de Verdun
HILL E-cAl COTE-DES-NEIGES g
o] O ¥ Bl B B (1880 1o 2399) VS (5300 to 5699)
oy - ORMEAUX: b
- 11 - King George Blvd U 11 - Boul Gouin O
O] B ; L*“Gm:,’ (10361 to 10799) coTe-sT-LUC o (11700 to 12699)
=T 1 = 12. King George Blvd \6 i 12 - Rue Notre-Dame E
@ ) (2249 to 2430) . 10, BROSSARD (156 St to 24 Ave)
6ROOKsW00D 13 - 216 Street KIRKLAPBINTE -CLAIRE D 13 - Rue Jarry E
(4800 to 5185) (1to 439)
0 15 3 P 0153 6 Kilometers”" =1 ° i 4 de Momusda €, SalkCrapa, METAVASA, Lri%snéﬂ:kxl-i&s[‘rf\?}f;
o wassEn WHITE ROCK

Figure 1. Locations of street segments in Vancouver Metro area and Montreal

Note: Each street segment is between 200 to 1,000 meters in length.
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We compared the number of outlets in DMTI, OSM, and Yelp to GSV for
a sample of 13 randomly selected street segments each across the Island of
Montreal and the Vancouver Metropolitan Area (Figure 1). Eligible street
segments were 200 to 1,000 meters long with at least two food outlets
identified in GSV. Sampled segments with <1 food outlets were resampled
from a generated list of street segments in each city. Along each street segment,
we recorded the name and location of food outlets in each dataset. We
identified food outlets as buildings used primarily for the purpose of selling
food and beverages for on and oft-premise consumption. We considered seven
categories of outlets (grocery, convenience, cafes, bakeries/dessert shops, bars/
liquor stores, restaurants, fast food) and included outlets that sold alcoholic
beverages because of public health harms associated with access to alcohol
outlets (Bright et al. 2018). For the comparisons, GSV was used as the reference
standard, as previous work has shown it accurately identifies street-level
environmental features (Steinmetz-Wood et al. 2019) and food outlets when
compared to in-person fieldwork (de Menezes et al. 2020). We considered
a food outlet to be correctly identified if it had the same or similar name,
location, and was an operating business on GSV. Analysis completed
September 2021.

To evaluate the validity of each dataset, we calculated two validity measures
and their corresponding 95% confidence intervals using Clopper-Pearson exact
method for binomial probability: 1) Sensitivity (ze., the percentage of actual
food outlets that are present in the dataset), and 2) Positive predictive value
(PPV) (Z.e., the percentage of food outlets in the dataset that are actually food
outlets). Validity measures were calculated for each city and by food outlet
categories in Vancouver (grocery, convenience, café, bakeries/dessert shops,
bars/liquor stores, restaurants, fast food, supplemental Tables 1-3 for detail). It
is important to consider multiple measures of validity because sensitivity alone
does not account for false negative results. For example, low sensitivity and high
PPV means that the dataset did not identify all food outlets but for the outlets
in the dataset, most were correct.

3. FINDINGS

The number of food outlets per segment in Vancouver was 15 outlets on
average (range 2-38), and 10 in Montreal (range 2-20). In both cities, OSM and
Yelp undercounted the total number of food outlets and DMTT overcounted
the number of food outlets in Vancouver by 32 and undercounted in Montreal

by 14 (Table 1).
Validity of food outlet datasets. In Vancouver, OSM had the highest

sensitivity and PPV, meaning that most outlets identified in OSM were present
in GSV and OSM captured the largest proportion of food outlets that were in
GSV (Table 1). Of the 194 food outlets in Vancouver, OSM correctly identified
121 (sensitivity 62%, 95% CI: 56%,70%). In Montreal, there were 133 food
outlets and OSM correctly identified 71-which corresponded with a lower
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Table 1. DMTI, OSM, and Yelp food outlet data validity for a sample of street segments in Vancouver Metro area and Montreal

Total Food outlets Food outlets Food outlets % of food % of food
food presentin in GSV and presentin outlets in GSV outletsin
outlets dataset and notin dataset absent presentin dataset
in GSvV dataset in GSV dataset present in GSV
dataset
Total True positives False False positives Sensitivity Positive
food (TP) Negatives (FP) (TP/TP+FN) Predictive
outlets (FN) (95% Cl) Value
in (TP/TP+FP)
dataset (95% Cl)
Vancouver
GSV 192 192 0 0 100% (98%, 100% (98%,
100%) 100%)
DMTI 223 79 113 144 41% (34%, 35% (29%,
48%) 42%)
OSM 136 121 71 15 62% (56%, 89% (82%,
70%) 94%)
Yelp 106 86 106 20 45% (38%, 81% (72%,
52%) 88%)
Montreal
GSV 133 133 0 0 100% (97%, 100% (97%,
100%) 100%)
DMTI 119 92 41 27 69% (61%, 77% (69%,
77%) 84%)
OSM 80 71 62 9 53% (45%, 89% (80%,
62%) 95%)
Yelp 113 96 37 17 72% (64%, 85% (77%,

80%)

91%)

sensitivity (53%, 95% CI: 45%, 62%) compared to the other datasets, and a
higher PPV (89%, 95% CI: 80%, 95%). Validity measures varied substantially
across street segments (Figure 2). OSM had accurate counts of all food outlets
for 10 of the 26 street segments, Yelp had eight, and DMTT three-all in
Montreal.

Both DMTT and Yelp performed better in Montreal relative to Vancouver. In
Montreal, both DMTI and Yelp identified a similar number of stores with
relatively few false positives. In Vancouver, Yelp identified fewer outlets than
GSV; whereas DMTI overcounted, with two-thirds of stores in DMTT not
identified in GSV. The large number of ‘extra’ food outlets may include outlets
that closed between DMTT data release (2020) and the ascertainment of other
datasets (Summer 2021). Data inaccuracies (e.g. different addresses between
datasets, duplicate entries) were more common in DMTI. Examining data
inaccuracies at the record level is time consuming and may be not feasible for
larger scale projects or without local knowledge. In addition, DMTT included
non-food businesses (e.g. daycares) despite selecting businesses with food-
related Standardized Industry Codes (Supplemental Table 3).

Validity by food outlet type Some research requires data on specific food
outlets, thus we explored dataset validity across seven categories of food outlets
in Vancouver. OSM correctly identified the most outlets across types, though
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Vancouver Metro area Island of Montreal

Data (by street segment)
0SM

=& DMTI
Yelp

Count of food outlets in Google
Count of food outlets in Google

Count of food outlets in dataset Count of food outlets in dataset

Figure 2. Food outlets in DMTI, OSM and Yelp compared to Google Street View for street segments in Vancouver Metro
area and Montreal

Table 2. DMTT, OSM, and Yelp food outlet data validity by outlet type for a sample of street segments in Vancouver Metro area

Food Outlet Type GSV DMTI OSM Yelp DMTI OSM Yelp
P (Count) (Count) (Count) (Count) PPV PPV PPV
Grocery 25 41 8 15 22% 88% 67%
Convenience 16 19 20 1 68% 75% 0%
Cafes 28 18 25 8 44% 83% 75%
Bakeries/Dessert shops 9 10 5 4 40% 80% 75%
Bars/Liquor Stores 13 9 12 4 67% 64% 25%
Restaurants 77 126 46 61 17% 85% 79%
Fast food 24 - 22 13 - 77% 54%

Note: The DMTI dataset did not include fast food outlets. The restaurants food type for DMTI therefore includes both full-service restaurants and limited-service
eating places (i.c., fast food businesses).

OSM missed most grocery stores (Iable 2). DM TT suffered from overcounting
outlets and only identified 17% of restaurants on GSV. Yelp consistently
undercounted across outlet types and, importantly, did not identify any
convenience stores. These results provide insights into how to pair research
questions with the most appropriate dataset.

Our analysis sheds lights on the validity of business registries — both
commercial (DMTI) and open data (OSM, Yelp) — at counting and
categorizing food outlets for a sample of streetscapes in two Canadian cities.
The results can inform how food environment practitioners and researchers
can use data registries in their work. We encourage future users of community
science datasets to incorporate validity assessments, to characterize how
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availability of data and validity measures vary across space, as previous work
found that Yelp data coverage is clustered within specific neighbourhoods
(Folch, Spielman, and Manduca 2018). While we only assessed 13 street
segments in each city, these segments were in diverse neighbourhood
environments. We acknowledge that our matching criteria may be restrictive
given we matched food outlets by location (within a 100-meter buffer) and
similar name. Depending on the research question, relaxing matching criteria
may improve results (Clary and Kestens 2013). For example, a study that
calculates the number of grocery stores within a 3 km bufter may benefit from
a more relaxed approach than a study that measures the nearest grocery store
from home.

Accessing and obtaining Yelp data are resource intensive and require advanced
data management and processing decisions, including deriving food categories
from open-ended text fields. However, Yelp provides timely business attributes
like operating hours, delivery, and wheelchair accessibility and insights on
patrons. OSM data are well documented and relatively straightforward to
obtain (Ferster et al. 2019; “OpenStreetMap Wiki” 2022), but OSM does not
contain the level of detail available in Yelp. Finally, accessing DMTI remains
a barrier, restricted to universities and other entities that pay to use their data
services. Further research is needed to determine the potential for systematic
error in datasets, in particular the effects of community science users and
neighbourhood characteristics (eg, socio-demographics, urban/rural) on the
completeness of OSM and Yelp data.
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